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PAHs are STRONG & UBIQUITOUS

~20% of the IR flux in galaxies & 10% of 
cosmic Carbon (Tielens 2008)

• In galaxies up to z~4 (Rigopoulou+ 2024, 
Spilker+2023, Chen+, 2024)

• In the Solar system (Lopez-Puertas+, 
2013; Vinatier+ 2012; Clemett+2010; Li, 
2008)

Star-forming regions

M81

Doucet+, 2006

HD 97048

Perfect TEST molecules to trace the 
Carbon lifecycle in the ISM 



PAHs and Aromatic Infrared Bands

Chown+, 2024

Orion Bar – PDRs4ALL
JWST launch gives a new view on PAH emission
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Several IR mission and the interdisciplinary work of 
astronomers, experimentalist and theoreticians put 
constraints on Astro PAH population
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The evolution of AstroPAHs: JWST
PI: Berné, Habart and Peeters

large small

PAH SIZE:  3.3/11.2 ratio
- Larger PAHs closer to the PDR 
surface
- Smaller PAHs in the more 
shielded environment 

Aliphatic (3.4)/Aromatic 
(3.3) ratio
- Aliphatic sidegroups 
destroyed by UV field

Chown+, 2024; Schefter+, in prep



PAH photochemical evolution

Zettergren, AC+ 2021

Supported by experiments 
and modelling 
(Berne and Tielens 2010; Montillaud+, 
2014, 2016; Castellanos, AC, +, 2018a, 
b; Andrews, AC, + 2016, 
Panchagnula,  Kamer , AC et al., 
2024; Sundararajan, AC et al., 2024)



The shape of AstroPAHs: JWST

Khan+, 2025

Possible PAH shapes proposed 
for the Orion Bar 
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The shape of AstroPAHs

Khan+, 2025

Very
Small
Grains?

11.2 µm has 2 components with different spatial distribution
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Searching for PAHs with ALMA

- 9hrs ALMA observations
- Upper limit nC in corannulene: 9x10-7

- Revising formation routes
- Tentative detection of H2O and c-

C3H2 : mini-PDR region? (Bujarrabal+, 
2023)

Koo, AC, + 2025, submitted

C20H10 continuum



Improving PAH spectral modelling

Mackie, AC+ 2021; Peeters+ 2021; Reems, AC + in prep.

Accurate Quantum Chemistry calculations + benchmark with experiments to 
obtain “real” PAH emission spectrum

Anharmonic 
potential



PAHs FAR-IR modes and PRIMA
Joblin et al 2011; Wiersma, AC, et al 2022

PAHs have intense far-IR very harmonic vibrational modes  => FIRESS can 
“identify” PAHs in irradiated regions because modes are symmetry-dependent 
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Take home message
• PAHS ARE FUNDAMENTAL INGREDIENTS OF THE ISM
• JWST ALLOWS US TO CONSTRAIN PAH EVOLUTION
FROM THE ISM TO PLANET-FORMING REGIONS

• EXPERIMENTS,  COMPUTATIONAL CHEMISTRY AND 
MODELLING ARE FUNDAMENTAL TO INTERPRET 
OBSERVATIONS

• FIRESS COULD IDENTIFY PAHS IN PDRS


